Several laboratory methods of 'sexing' human DNA have been developed. The focus is generally on the detection of Y specific chromosomal sequences. '-9 These methods are useful not only for prenatal or postnatal diagnosis of sex linked disorders but also for detection of residual host cells in patients with an opposite sex bone marrow transplant (BMT),'0 for detecting 45,X/46,XY mosaicism in patients with Turner's syndrome, and for determining structural aberrations of the Y chromosome."
Only about 40 to 60% of Turner's syndrome patients are monosomic for the X chromosome." The remaining Turner patients usually have a structurally abnormal X chromosome (16%) or a mosaic karyotype (18%). The detection of chromosomal mosaicism depends on the number of cells examined,'3 the type of tissue studied, the sensitivity of the method applied, and whether in vivo or in vitro selection against one of the cell lines occurs. ' In some cases DNA was extracted from blood spotted onto filter paper which had been autoclaved and short wave length UV irradiated to avoid contamination with foreign DNA.7 Spots were air dried, sealed in plastic bags, and mailed overseas to our laboratory by regular mail service.
For SRY amplification, primers XES7 and XES2 were used and a previously described protocol26 was followed. The 609 bp PCR product was detected in 2% agarose.
The polymerase chain reaction was run on a programmable thermal controller (MJ Research Inc). Oligonucleotide primers were synthesised on an Applied Biosystems 391 PCR Mate DNA synthesiser. To minimise false positive results, all reaction mixtures were short wave length UV irradiated for five minutes before PCR, and all molecular procedures were performed by a female technician.
Chromosome preparations from peripheral lymphocytes for karyotype studies were obtained according to Latos-Bielenska and Hameister. Slides were stained by GTG, QFQ, RBG, and CBG standard banding techniques.
Results and discussion When the previously described method78 for detection of Y chromosomal DNA by amplification of alphoid repeats was routinely used for diagnostic purposes, the expected Y specific signal (diagnostic band 170 bp) was detected only in normal males, but not in normal female controls ( figure A, table) . The specificity of the diagnostic signal was effectively enhanced by slightly raising the annealing temperature above that originally published (higher stringency), and by digestion of template DNA before amplification with EcoRI, since the 170 bp fragment to be amplified does not contain restriction sites for this enzyme. In all cases control amplification with the X specific primers resulted in amplification of the 130 bp segment of alphoid repeats of the X chromosome (control band 130 bp) ( figure  A) .
To estimate the range of sensitivity of the method, male and female DNA was mixed in varying proportions to mimic certain Turner's syndrome mosaics, reconstitution in some bone marrow recipients, certain amniotic fluid/chorionic villi samples, or male fetal cells in maternal circulation. The Y specific alphoid PCR product was easily detectable in ethidium bromide stained agarose gel, even when male DNA constituted as little as 0-01% of the mixture ( figure A) . This corresponds to a total of at most 100 pg of male genomic DNA on a female background. Similar results were obtained when peripheral blood of males and females was mixed and spotted on filter paper, DNA eluted, and used as a template for PCR (data not shown). The major advantage of this diagnostic procedure is that it does not require radioactive isotopes, in contrast to previous methods,'59 although it still exhibits extreme sensitivity for detection of Y specific sequences. This makes this method useful for detecting Y material even in low percentage mosaics. That this is an isotope free method and does not need tedious hybridisation techniques should be especially appreciated in molecular diagnostic laboratories performing this kind of procedure routinely.
Because of the high sensitivity of the method it is necessary to take precautions to avoid even the slightest contamination with foreign DNA and for this reason we isolate DNA with extreme caution, UV irradiate all PCR reaction mixtures (before addition of dNTPs, primers, and DNA), use separate sets of chemicals and equipment, and digest DNA with relevant restriction enzymes. None of the experimental steps is performed by a male.
Results of blind studies of 28 patients with abnormalities of sexual differentiation applying the described method fully confirmed its usefulness for analysis of mosaics in these disorders (table). In none of the cases without a Y chromosome detected cytogenetically was a positive Y chromosomal alphoid PCR signal obtained (groups 1 and 2). As expected, supernumerary X chromosomes did not influence the amplification pattern with either Y or X specific alphoid primers (group 2). In all cases with the Y chromosome present, either in all or some cells only, the Y specific alphoid band was amplified (groups 3 to 6). Five mosaic 
